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(54) LIQUID CRYSTAL DISPLAY DEVICE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the liquid crystal 
display device which can display an image with high quality 
by eliminating vertical and horizontal inversion, eliminating 
a phase difference corresponding to a field angle, and 
effectively preventing the coloration of a liquid crystal 
screen which is caused, specially, as field angle increases. 

SOLUTION: Relating to the liquid crystal display device 
having at least one of optical phase difference plates 2 and 
3 which have negative refractive index anisotropy ( n a =n c >n b 

) and has the direction of a main refractive index n b parallel 

to the normal of the surface and the direction of a main 
refractive index n or n in the surface slanted clockwise or 

a c 

counterclockwise on the direction of the main refractive 
index n g or n c in the surface as an axis between a liquid 

crystal display element formed by charging a liquid crystal 
layer 8 between a couple of electrode substrates 6 and 7 
and a couple of polarizers 4 and 5 arranged on both its 
sides, variation in the refractive anisotropy An of. the liquid 
crystal material of the liquid crystal layer 8 with the 
wavelength of light is set within a range wherein the 
coloration of the liquid crystal screen depending upon the 
field angle is not generated and the liquid crystal layer 8 is 
divided at a different rate and oriented to different 
directions. 
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ffiRl 1 • 1 4 14, 2o*>««|flJ-e, iKi^iwft^i- 

15 m * £ « B * c m \K 4 * [Si u o ^ r K it fi\ S u * -£ ») 
LT±!SO J: ^ &*4*Efi:Rfflj£-5-x.*o 
[0 0 6 2 ] **fit«S*2 • 3 14, W a «/7l?l £ 
*<3W1fflKE3ft&ffi7fc«4 • 5 fc^BK-E-tt-Pft^HE 
£*t* 0 ^f£ffl^«2 • 3(4, afl4tft**f^5) 

fLrv»i 0 **flcffin«2 • 3U*m&» 

[0 0 6 3 ] *^f4fflM«2 • 3(D±ftfct Ltli, - 



(TAC) A f «jKttiS<iBLrw^ 0 **LBLtt-Cli, 
^ 'J * - ** * - h (PC) , ^'lxfl/>fl/7^- 
b (PET) £ ^OStffl*14^Iti8n°ttUffiH^fefeiS 

[ 0 0 6 4 ] H3i:?tJ:^:, ?t^f3:t§^*£2 • 3 
14, 3 *|filO±®tJf¥ n a • n b • n^^U 

^l»o iJSW^n.o^fSjii, H^diEScJlfSx y z\z 

±S«f*n h <!0*|fi]ti, 7fc^f£ffl^t£2 ■ 3U&v*Tlj 

[0 0 6 5] Jfc*tt«£«2 • 3 £4, &±M$^n a 
= n t >n b tv^^i^«^Ltv^o C ntc J: »K 
je¥ttA f loo*ff«Et4W-C\ 56^f4ffl^«2 • 3 i4 

*BS*2 • 3 0Sl0^f->3 >il ( n e - n a ) 

2 O U ^ -r*- *> 3 >1i ( n c - n b ) X d (i, 8 0 n m 
- 2 5 0 n m<Dm.m\HX~ft:M<Dm^t9:feZ HZ> 0 %2<D 
'J 9 t- v 3 > II ( n tf - n h ) xdKOiVj: ISH 
i*i ^R^i-*- t-e, *^fiffl^«2 * 3 ^ £Z>&^ 

[0 0 6 6 ] itz % ft¥mm®L2 * 3cO£SW^n b 
15° ^^75° (Dmmftr-ftM^mizt^Z tx. 

[0 0 6 7 ] ft, 7t^fe+g^«2 • 3«EIi:o^T 

[0 0 6 8 ] * LT, 14 lC^-T«t d tC H :£ffiJI3t^^. 
JtUi5V^r(4. ?TSa*^* : i : -lUj3tt*<B*«4 • 5 
(4, ^<r>mimAX } • AX 2 ^flJEOEffiJlK 1 1 * 1 
4 (H1#bs) tiSi-^>fS a B a 53'^^S«L 1 • L 2 fc-t 
n-F^itX-r* 4 9 ICK«£*i*o ^rSB B B ^*^S"C 
14, fi«iL I • L 2 ^Sv^cjEXLrt^/:i6, 
AX, • AX 2 4HWZi!:£LT^£ 0 

[0 0 6 9 ] HI 3 u^-fi: o 

2 • 3ClM^4A^^:Mt^±l«T¥n b o 
#fpja r #^12:ffiS«2 * 3^*EUS»Sn^*|6]S:D 
t^^i-^o 0 4 tCTFi" «t ^ tc, jfc^fitSM«2 li*rfi] 
D (^ffiiD.) 3& f fi«L, 4 ^ ^HEStt, 

**ffi«S«3ii*rPiD CfrfaD,) '^liL^fff 



[ 0 0 7 0 ] ±R<D X n & jfc^fifflgtK 2 • 3 £s J: tfffi 

[0 0 7 1 ] -jftJC. ffiS***ffi«S« (ffiffiS? < 
4o 

[0 0 7 2 ] mf&L*:, ift B B B J| s 

IftStSo HJifcLfcJ: 9 m&m 8 tcio^Tii, #ift 
£ ±T^ [61 J3 J: Zf&GU [fij U « (t t § O ft ft * ft 
_h tf>tc, #l**»#JJt^#tfiJ$*LTv*& 0 

[0 0 7 3 ] MfcttlZtt^ ffifiJf 8**, ^l^fiJ^8 a 
t^2^*J^8 b fcri**fc*ibsf£i: «fc ? te^§!i £ *l 
Tis »k *<0Jt(i 6:4^^19:1 otEHrt t «t 
-? Ht£S£HT^£ 0 ElfiJBS 1 1 • 1 4 (i, 13 2 

^TT.-T £ -9 1 ^#J£B8 a <hi£2 5^iij£&8 b <DJ:ii 

Hi„ EifijR i l^rur h^j^ip, • p 

2 t±. mi 8ai:?2 5^fiJSB 8 b <h t'Sv^cilS 

(^]^^J;^:K^iLtt^ 0 ElfiJJS 1 4coybf 

^ h^fsjp 3 • p 4 1 4^ «t ^ u 

K3e$Htv^ 0 ft. iKJa/i 8 ti, Jg93«ft 10-13 

[0 0 7 4 ] J: -5 JSrffiSJH 8 £ ^ £ ^^£B B BS^i5§i L 
l U;fc^f3:*gm« 2 * 3 *Uf, lEflft^ftco 

[0 0 7 5 ] i/:, fKSS^lUfc^-Cli, HI 
•) <7>ifcS« 8 t:ib'v^tt^|v^ l ^»J^ 8 at: 

I" 4 M*!^ia^E-I^-BH--l • 1 4 ififlS U E 3 ft £ ffi 

[0076] ctuc «t y) , ass***?- i ^ omGEensn 

Eifcfi^KJ: *3fe*ttffi«*2 • 3 

[0 0 7 7 ] tftft«riE«ft*|pIUfflttA:t § 

^JRteSftrt*«l»JSft, S<o^ftfrv*&»fcS^IIffc 



[0 0 7 8] ffiSB 8 IZiS^-Cli. 

2 ■ 3 tc J:-&fifflH«Olf K «&fc«&4#t£«:*-r&ffl 
J: n iRSW 8 S:»Sti--5i8[fli«-»(c 

14 A n <D it V> ffi ft U # -f 4 S? f 1 ri* tl ft tz L iffi Jl 11 
loffe^ L 4 ^ i£B tc K^g £ *i ^ a s e a tffl^ffl v ^ 

[0 0 7 9] ^flcWUli, WTC*t®-(D<7)^^ < t 
<> 1 ooK5etBH^*ft<:M^i- J: ^ UKItSn/iiKa 

[0 0 8 0] ® iSSttftoaft 4 5 0 nm^*t:W 
^PiMAn (4 5 0) t$I6 5 0 nmO^t: 
**1-&Bflf*S:fr1±A n ( 6 5 0 ) Wlt^^An (4 
50) - An (650) 0 fel± 0 . 0 10*ii5^iE 
StelS^i-^o <t *> L < t±, n (4 5 0) 

-An (6 5 0 ) StOJAJlO. 0 0 5 5 JiLTOlEiauK 
^■T4 ^ K'^^ 0 

[0 0 8 1 ]® iaalS-fl-oaft 4 5 0 n mCOTt^Wi- 
4JS«f'¥ll^ttA n (4 5 0) t$S5 5 0 nmO?tt: 
W"r*HW***ttA n ( 5 5 0 ) <OJt"C**An (4 
50) /An (550) Sr. 1 fiJLJi 1 . 0 7 *i^OiEH 
t^l5:^-r4 0 J: 19 »i L < *i, ±EA n ( 4 5 0 ) / A 
n ( 5 5 0 ) fclWJil. 0 5 JiJLTOiEH(cK)e-r&^ 

[0 0 8 2 ] ® JKSttfl-^iKft 6 5 0 n mO^Cttt 
5.H«f***ttA n ( 6 5 0 ) irffiftSSOnmOftC 
Jtt^lWIJttAn ( 5 5 0 ) OJtT'^)4An (6 
50)/An (550) S: , 0. 960<t^^:§<lia 
T<oeii:R5Et-6o L<l±, ±EA n (6 5 

0)/An (550) SrO. 97 5 JA± 1 £JLT<^IEHU 

[0 0 8 3 ] :oJ:H®-(D<0^ft<fc4loii/: 

^«2 • 3*cJ:*ffiffi^o*|«««6UJ:4*SHffio« 

[ 0 0 8 4 ] P LX&^&fc, ®-CD^/£^*fi9tEH*r 

o° tc^v^r, £T£>fett£ i±*& 4<7)^. 

< it loMfci-Cfc"C, 41^7 0° T-^co^F^^'ba 



T 



[0 0 8 5 ] -E- LT, ZhlZftt L < (i, ±f£®-@60 

[0 0 8 6 ] ® ifcSWfl-cDftfi 5 5 0 n mOftUttf 
4|}r$SSttA n (550) £, 0. 0 6 0 J:^I 
<0. 1 20J:i)/J^^eii:fi£t4 o J:»)»SL< 
li, ±EA n ( 5 5 0 ) £, 0. 0 7 0U10. 0 9 5 

[0 0 8 7] Z<DX d ^^fr^tiS^t- £: 

[0 0 8 8] *il£^^MUi3it£?£ B E3 a Jg 8 

(cfflw>J&it^>-CS*-iSai#fl-^, (A) 
&An (A) (&fi-fflflr*J*#ttA n#tt) £, £«t 

(A) tl*j"f£An (A) — .SSMftOffiSIb tlTJt 
[0 0 8 9] fflaatfflSbtSrit^rl^Itt^fj 

•C*i*iffiattf4^afi (A) tC^ti-^An (A) (±. fi£ 

^Oi£ B B 0 ?l^g^?l£^ 
[0 0 9 0] itz* 16i:i±, #?T£Sfl^«Ufctt£ 

m&m 8 (efflux fc<ot?& sufeo-TTEati-fl-o, wl& 

(A) IcWtSAn (A) /An (550) Sr. 

is * 1 4 fl£ H, Jg U m \i *h ii X V/ > & ffi co — fl£ B B B 4t ft at 
( A ) tCittiA n (A) /An (550) * . -*§I 

[0 0 9 1 ] fi«ctfll»dt SrJt^TjLSw fc"C9J<b 

T-i*i£S»fttf)jfcK (A) i:»t^An (A) /An 
( 5 5 0 ) 4, {^*O?^ B B a ^^g^ffiS«ftO^60t- 

[ 0 0 9 2 ] Z<D±n%mJ&tir2>ZtX^ **ifcoJB 



[ 0 0 9 3 ] *3^0ff^(i&u>T(i, #*E"7 h 

[ 0 0 9 4 ] ±EO«t ^ (C»flt^iL&*3liftoB 

[ 0 0 9 5] (Infill) *Hifi«?0-C(±, SIKOifcJafE 
^atttCJoMtSffifi-t^ 1 6 OiffiSB 8 IC. j£S4 5 0 
nm(C*3it*J3flT^S^14A n ( 4 5 0 ) tffiS6 5 0 
nmC^it^St/f^ttAn ( 6 5 0 ) ^|T^4 
An (450) - An (650) 3&*-t*i-p*U 0,0. 
0030, 0. 0055, 0. 0070, 0. 0090 
KR^Sftfcffio^^fcffl^ -fc/uIfE (ilSSS 8 coif: 
^5//mU/:, 5oco^>y^# 1 5 tffliK 

[ 0 0 9 6] -tf^y^S 1 - # 5 tcj3tt**^ffiffl^« 
2 • 3tLT^, iSB^^5!#^ (Wilf, h'JT-tf^ 
■fc ;un - ;* (TAC) ;:f^3f -f 7^ iSS * S 

MLT^:^, ±iSO« 1 coV ^t-*-^> 3 >1iri*0 n 
m, ±i£C0l^ 2 <D ] ) 9 -f- -> a > J ft?!> ? 10 0 n m"C* 
»3 . ±JaW-^ n b <£>;tfffi]5& r x y 2 «0||S(Ci3ttS z ffl^J 
IfiJU*tLT5c9lAT^i-^ffi]t;jK7 2 0 ° t i-a X n \zm 

epB-c^-r^[&]u^2 o° <om&*% ltv^ (gp 

HW5p«nf*0«3^ftffi^ = 2 0° ^4 CO) Srffl^ 

[ 0 0 9 7] ***fi«U»i-*itKWfc LT, HI 

1 OiftS^^SfiUiJitSiaS-fe^ 1 6 <7)ffi B e B ^ 8 
±EA n (450) - An (650) ri* 0 . 01 0 <DWL 

1 0 0 SrfflScLfco 

[ 0 0 9 8] ±l£c7)^>y;u# 1 5S^it^^>y 
[ 0 0 9 9] 



(0> 


An (450) - An ( 6 5 0 ) (x 1 0"> ) 


0 


3. 0 


5. 5 


7. 0 


9. 0 


1 0 


# 1 


* 2 


* 3 


# 4 


i 5 


MOO 


5 0 ° 


o 


O 


O 


O 


A 


X 


6 0 • 


o 


o 


O 


O 


X 


X 


7 0 ° 


o 


o 


o 


X 


X 


X 



<»4U O : U A : ABAC 

[0 10 0] $kfomW>7fr# 1 3 (co^TIi, 

-TA»4HK-e*o^o 4T~(i. taft 6 0° 

t^o/: 0 t>y;u#5t*(i, lifts 0' i:r£ejf^ 

[0101] ZtilzftL, tt&m*r > 7 & # lOOt 

[0102] $tz, itmi^mu2 • 3 1 it, 

> 1 0 0 tra»co-^>r;u, it%t-*t > 7 iz 

[0103] (mmM2 ) *nifi«i-e(i, m 1 <75i£Sit 

^SSUiJJtSiatS-fcJU 1 6 ^iS H %Jl 8 5 0 

nmUfcltSSW^S^ttA n ( 4 5 0 ) i:Sl5 5 0 



t*5 SS*©Sfe*0, x:<8J3lcH£ 

nmt:iott^lff$^ttAn ( 5 5 0 ) fc<7)Jfc-C&& 
An (450) /An (550) j&***i.-? r *U 1, 1. 

0 3, 1. 05, 1. 06, 1. 0 6 5 CEg? iifzifc 
S*tfi-«:ffl^ -fc^IP (iKfiJI 8 (7)f^) £5//m£:L 
fc, 5owt>^#6-#10S:ffljSL/:o 

[0104] ^>y;u#6-#10 Ui3tt**^f£ffl^ 
«2 • 3 t LXlts t'< y ^iitSSrffl^EffiJL 

/cH«i£^^i£« l UJ3tt-6jfe^f4fflH«2 • 3i:|Bl«o 

[0105] ttz* ^tkt&miztt-tzit&mt lt, ei 

1 ^iitB^^^siat-Jstt-siita-t^ i 6 <D\&g B m 8 tc, 

±ffiA n ( 4 5 0 ) /An ( 5 5 0 ) 1. 0 7 <OWL 

1 0 1 SrffljftLfco 

[0 10 6] ±IS^O-^>y;U# 6 - # 1 0&O f .fct:«^> 

[0 10 7] 
[S2] 



aft 

(0) 


An ( 4 5 0 ) /An ( 5 5 0 ) 


1 


1. 0 3 


1. 0 5 


1. 0 6 


1. 0 6 5 


1. 0 7 


i 6 . 


* 7 


« 8 


tf 9 


* 1 0 


? 1 0 1 


5 0° 


0 


O 


O 


O 


A 


X 


6 0 0 


o 


O 


O 


A 


X 


X 


7 0 " 


o 


0 


O 


X 


X 


X 



[0 10 8] ^lifcttl^-* >7^u# 6-#8i:o^rii N 
fM^IStl)o/: 0 -9->-/;w# 9 "C(i , t&ft 5 0° 

o ^gS^lfetio^o -»f 1 OtMi, 41ft 5 

[0 10 9] CilCWL, 1 0 1 T' 



m2Kfz 0 

[0 110] ttz, **ttfia*2 * 3 t IT, «Wi 

Jt®^>y;u# i o i tmm<o*r>7)\', jt«-9->-/n/ 

[0 111] (%ttOT3) ***«-CI±, Bll«>«aft 
SSBKJsit&ffiS-fcfl/ 1 6^$ B 0 H i 8 M6 5 0 
nmCi3*t-5H»f***ttA.n ( 6 5 0 ) ki6S5 5 0 
nmUibMt&H«f***ttA n ( 5 5 0 ) £ £>Jt-C* £ 
An (650) /An (550) ri*-tn-?*U 1,0. 
980, 0. 975, 0. 970, 0. 9 6 5 



mil/;, 5^it.L/: 0 
[0112]f>^#ll-ttl 5U*$lt£##ttffi 
• 3 £ LTIi, * u-r < v ? iKJI Sr ffl^fBEft 

[0 113] i/:, ^mmi-ttir 2> t IT, El 

1 Ofg B B H S^^MH^it^^ B a a -t^ 1 6 (DWL&m 8 i: 



±ffi A n (6 5 0 ) /An ( 5 5 0 ) ^ 0. 9 6 0 <T> 
#10 2 fcfflScLfco 

[0114] IEO^ > # 1 l - # l 5 Rrfitn^r 
>^#10 2i:ov^t, Sfe^fc fcgflRRSrfrS: 

[0 115] 
[*3] 



8ft 

(0) 


An ( 6 5 0 ) /An ( 5 5 0 ) 


1 


0. 9 8 0 


0. 9 7 5 


0. 9 7 0 


0. 9 6 5 


0. 9 6 0 


* 1 1 


8 1 2 


9 1 3 


t 1 4 


* 1 5 


110 2 


5 0' 


O 


O 


O 


0 


A 


X 


6 0" 


0 


O 


O 


A 


X 


X 


7 0° 


0 


O 


0 


X 


X 


X 



[0 1 16] %ffi.m(0+t > 7 ^ # 1 1 - # 1 3 tCov^T 

5 o° x-i±t*<oxfafrh&x iy^&ummzft&fr^fz 

Wft6 0° tc&^rti, 

^s^ifet^o/; 0 ^>^«i5t 
tfrntzzntzfr. ztn>mmizwtjL7 5gjtt-*o3t 0 

[0 117] CfiKjfctU 1 0 2-C 

[0118] ttz. • 3 1 it, »w& 

^^texV xu-r *f -y S'iRSfc'Wr 1 ; -y KBSfaS-**: 

**Jk«<0-9->y^# ll-t>^#l 
5 , Jt«-9">^^# 10 2 fc|W|«c9-»f >7*;K Jt«"*> 

[0 119] ) - -T'(i. EI 7 9 

^t£^T-2 1 , if ffi»2 2 i5 J: triEiiil«2 3 *■« 

«9ffl<Offi 1 6 a ^H^^d x y z O^ffix - y Uft 
g-f£ X i i:Rl§ntv^ 0 &1?tm=F2 1 l±, -S<7) 
S^*jftft^«#L»4*^*»), I16ai:iI4 

[0 12 0] ffll£B*Kli* ^ifflS^^l^a^^^ffia-fe 
^ 1 6 U ffi 1 6 a WE#1H^ffia*P>atft 5 5 0 n 

if*B»2 2-CBff^U"^^Ult*B$tL^«, 



U3-/i5:^EgSI2 3 icio "CIS IS £ 

[0121] *3SfiStaj-Crli, HI 1 Oiftfi-fc >w 1 6 KJstt 
SiSfiii 8 UiKft 5 5 0 nmlCi3tt4JBW**^14A n 
( 5 5 0 ) 0. 070, 0. 080, 0. 

0 9 5 UK^$*L7tiRa*rfl-S:fflv^ (j£ B B B Ji 8 
<7)Jp<^) ^5//mfcL/:3oot>^#16-tl8 

[0122] ^>^#16-tl8 Ci3tt£ffiffiS« 
2 • 3UTI±, r** * n-r * -y ? jfcS ir«£HEfa L/j 

mra^**fi«i i ^*5«tsia*BM«2 • 3 tmm<Di><o& 

[0123] i^i^t^^^*! 6-# 1 U 
7K*i-ffl£Su&KLT, S**^ l**-5e<OftBE 

1 t'B£S*it»^, +f> yOl'ft 1 6 - # 1 s^coen 
fln^Et;*t-r*'£7t3t^-2 1 <0m*U^;i/=SrffliJ^L/w O 

[0124] ?I^ti, 5 0° <nnm j ttchXn IZ&ib 
KT-2 1 £BE«U y ^fa3&*Hffi<^±1S"C-* *) , x >Vfa 
rtHIffi^felH^** fcffiSeLT* S**^ lOSBBfi 

[0 12 5] 0 8 (a) - (c) tC^-t Q 

i8 (a) - (c) ti, 16-# 1 8KS1Jn 

[0126] 18 (a) ^[gl2<7)±^[S]^^?IiJ^^fto 
I) , MS (b) ^|gl2 0T^rfiJ, 18 (c) 

[0 12 7] H8 (a) - (c) tCjoWT, fn-T*i- 
gMBXm-tmiL 1 * L 4 -L7^ TKsIJi 8 IZ A n 
( 5 5 0) = 0. 0 7 OOiSSWfl-Srfflv^jt-^vr^tt 
1 6(7)^t, H^-e^-Tffl^L 2 • L 5 * L 8^, WL 



B B a i8i;An ( 5 5 0 ) = 0. 0 8 0 OittStm £ ffl^ 
tz*t>-?R,$ 1 te^Tv^i-ffi^L 3 • L 6 

• L 9 ?]£ 8CAn (550) = 0. 095 Offi 

[0 12 8] i/:, ^JSWUWi-SJtKWIf: LTs 1 1 
<?>iftS-fc JU 1 6 {Z&rt&WLgkm 8 (Cffifi 5 5 0 n mUJ3 
ItfcJSffiifl^ttA n ( 5 5 0 ) ^-E-iL-PU. 0. 0 6 
0, 0. 1 2 0 UE^SH^ffi H B H *tftS:fflv^cJa*t(i3i 

>7>i># i o 3 • # i o 4^oep»n«JEic*ti- 

[0 12 9] ffl^ii. 5 0° <Dft/$ 

^Sri J: -9 (C$** : f : 2 1 fcEBU y^^l^llM^ 

*^T-2 l coE«fl:«*±*fni, T#ft. Softie 

*t -P * L x. T ff * I /: o 

[0 13 0] ^<7)*£m£, 19 (a) - (c) Utf1- 0 
1 9 ( a ) - ( c ) (i , JtR-* >^#103 * # 1 0 

[0131] B9 ( a ) 7^12 <0±;£ftj^ Oiffl^tfi 1 
o HI 9 (b) 3&*B2WTS[SI, 19 
( c ) ^fi^l^5&^Offly5e^^a^LtTo/ce*"e* 

[0132] [19 (a) - (c) tCjo^T. 
at'StftSL 1 0 ■ L 1 2 * L 1 4 ri*. iff US 8i:A 
n ( 5 5 0 ) = 0. 0 6 0<7)i^ B B e*tl4-^ffiv^^:it$^+h> 

i o 304^^ aa-estfliSL 1 1 ■ l i 3 

• L 1 5 i&£km 8CAn ( 5 5 0) ^0. 1 2 0 CD 
WLMtttfA* m^tz)fcWL*f > 7 )\>> # 1 0 4 <Di><DX'$>Z> 0 

[0133] ^^iS^iJo-tf > 7* ;u#16-#18£. it 
KW^JttZ^^y^tt 103 -#'10 4 ttcov^T, ± 

( a ) -Ctt, ffilftL 1 * L 2 * L 3 t feKEEtSS < I"* 

WLT, 1! 9 ( a ) "C(i, ffiHL 1 H±, 18 ( a ) O 
ffi&L 1 • L 2 • L 3 t JtRL-C, mJE^-iS < LTv^o 
T 4^U2iS¥3& f T^oTw^v^ 0 Sfc, ffi«tL 1 0 

<b w^±#i- * Keaft^ffiE £ a fee 

[0 13 4] P5»U, t>^#16-#18 <hJt$2-* 
> yOw# 10 3 * # 1 0 4 ttzov^r. fe^JftOili®^ 

-«ftenfti«ffi*ttS:JtieLfc**, is <b) -ci±, 
ffi«KL 4 • l 5 • l 6 1 *>m/±*&< l-o* < m^m 

/wo 19 (b) ML12 limS^i^5< L 

TV\<fc, 15 (b) fc|B|«^iaa^(5i?0ia< *w«r 
^-CM&TiT*^ ffil&L 1 3 i::ov*T(i _tE<*>E*K« 



[0 13 5] ISIttU, ^>^)HH6-#18 iifc«-»J- 
>^S103 -#104i:{:o^T, £ ^ ft O % £-C 
4=&#ftfcl5]&ic, 18 (c) ^ffi|JL7 • L8 • L9 
is J: C/H 9 (c ) Wffij&L 1 4 ii^JE^i^ < LTV^ < 
fc, "f-<TJ2ja¥litit?0ifi< i:4'5StftTt*^ 
1.9 (c) <Offi»L 1 5«9.fc, E<Ei&£3&*ffiE£*L/: 0 

[0136] ^C, t>y^#l 6-#l 8i: JttZ^ 
> 7;u# 1 0 3 • # 1 0 4 ti:ov>T, afe^cO^ tX~ 

[0137] HtfctajO-* >^#16-#18 ac^itR 
^>^#10 3i:o^tli, ffift Sr 5 0° tLtfO 

/j 0 i*ic>tL, i£&-*>-f)i>$ 10 4I:o^ti±, S 

[0138] U±60*S*^ <b , 18 ( a ) - ( c ) "Ctf 
L/: <fc -5 ftfiJB 8 US£fi5 5 0 nmlc£tt£/^W^ 
IMA n ( 5 5 0 ) Hfa, 0 . 0 7 0 . 0 . 0 
8 0 , 0. 0 9 5 izl&fc&iifci&gkit&im^tzm&l- 

Sit &Wj*!>, ft L , S/:, IMS 

[0 13 9] ^iiCttLT, 19 (a) - (c) ~Ctf L 
)tJ:^:, teiaJB 8 Kffift 5 5 0 n m dfc tt &ffi#f 
^-ttA n ( 5 5 0 ) rt*-?-*l-e r *W 0 . 0 6 0 , 0 . 1 2 

o uKffi$*L/j«aa-fl.s:fflv^»^(w(i, tafttKffiat 

[0 14 0] ifc. fitg^«2 • 3 t LT, iSS^45:J# 

^li, ±E-^ > y ^ It 1 6 - # 1 8 . Jfc«-9- > # 1 
0 3 * # 1 0 4 tm$<r>, *fy-f)\<, VcWL*t>-f*'\z J ft 

lt4, ra«<o«s***»p>*i/w 0 

[0 14 1] i/-. ±Efl[fi||«2 ■ 3^jBW*»Rff 

-lSB B B epj[]Dm!±^ttO«cfftt^^-</:^m, 15° ^0 
^7 5° 0$EHrt-C*tl(f, fi+S^«2 • 3icj3(t4r* 

ft * ft ^ ta» ft ^ & h % ^ c t i>m e $ ti /: 0 

[0 14 2] $*btw, ±Effiffl^«2 * 3<0«2«0'J ^ 

W^^Sa^-fK B B Ben5n«JE1fttc0^tt^P^/:S 
*l fg2<D}) 9 r- y a >ffia ff 8 Onm- 2 5 0 nmO 
IEHn-e**Ltir. ffiffi^«2 • 3 UiJtt-Sr'-f ^nx-f 

ofco i^, ±EI6H Srax/c*^icii, «^ft 
ft) *b'«:v^ ti^B^bo 

[0143] tfz. JiEJtR-fr > r ^ # 1 0 3 • # 1 0 



4 eoBta«»<DtS»*£t::, 0 1 coil£ B H H -fc;u 1 6 U fctt 
&i£S/S 8 Uifeft 5 5 0 n mlCJSttSffltJTSpS^tta n 
(5 5 0) 7^*1^*1, 0. 065, 0. 100, 0. 
1 1 5 OffiSttSS: ffl^^ia^li^^ffi^ij tm&co 3 o 
(7)^>y;u# 1 9 - # 2 1 £E;f:L, 0 7 CSLWIISe 

Lfc 0 4fc. *H-?aafejfe^ 4 t r@ tlftE ^tTo 

[0144] ^(D&m, IffifSSttA n ( 5 5 0) Sr 
0. 1 0 0 £ 2 0 , RVSW^S^ttA 

n (5 5 0) £ 0. 1 1 5iL^:f >^;i/jt2 Itli, 

14 An (550) £ 0. 0 6 5 t L/:-9*>^t 1 9t 
fi, B5i£L^JtK-9->^^# 1 0 3 tiwjttli;:, _t^ra]U 

J:Vj:ftai:io/:^ i9 (a) iZTjk L fcJfcK^ > 7" 
l 0 3 co<>ouit-cri$aspo±#oS'&(±/h$ < , 

[0145] 4*:, gtlf&^u&^r 14, 2 

0 ■ #2 ftfe^ib/iv^iv^feo^^FOtffe^a 
[0 14 6] ttz % ffi&t LT, 1 9 i:it« 

t>y^Sio3i:o^r, i vnffiomJE centra u 
saa-tin 6^^Mcoffi^^rrfi]^a^/^B$coiti^^^« 

SL^c <e<0*£^, itK^>y^# 1 0 3TM±, ffifflll 

[0147] (^ifeffiis) c:t-t, 0 7 n^-rfj&co. 

[0 14 8] 3:*iS#JT-l4, EI 1 coilSS-feA, 1 6 ic£tt 
* ^ 1 8 a : ft 2 fr&m 8b^, 6:4, 17: 

3,19: i\,z^^ttfzm^uni:m^rz3^(D^r> 

1 9 - # 2 1 t/BSELfco 
[01491 t^^ttl 9-(tl 8 KfcJt&^^ffiffl 
i£*£2 • 3fcLTIi, f^3f ^; ?ffiSS:HS8*E|fiJ 

[0 150] COJ:o4jt>^#19-#2 14:, SI 



^T-Hjesii^ti^w, -*>-/;u# i 9 2 i ^coen 

[0 15 1] iPJJ^ti, 3 0° co^ffi^s t4S 

^Hffi<7)£ffl)-e*-2> msteLt, £^^-2 loseafi 

[0152] 110 (a) - (c) 

"T o 0 1 0 (a) - { c ) (i . ^>^#19-#21 

SnaBElftt) ^L/:/77T^^il0 (a) 
frmit 6 : 4 co-* > y;u # l 9 <0iM£iB*T* 19 , 0 l 
0(b) rt^SIJt 17:3 20, 110 

( c ) T^iilJt 19: i^t>^#2i oilfl5e*£*-c* 

%> o 

[0153] ±1S<0 ( a ) - ( c ) tC&^T, 3gi»-ejc 
£*l*ffi«L 2 1 14 ztt^Pl, KatSJil&atftL 2 
2iiT^[^], jSa-e^$*L*ffiaL2 3liejfIfiI, — * 
Sft&ffliSL 2 4 (4_t?Jfa, Z,«ffla*C$$H 
£ft*lL 2 5 (i^^fS](7)#tt^^^^L^Lrv^ 0 

[0154] 010 (b) a**>55^* i o tBIBS 

22 ■ L23 • L24 ■ L2 5 ^ffliBL 2 1 ICiSft LT 

[0155] T^rS]<oiij^TMi, 4- >«cfflr*aia** f t5 

£?7 % t u^-51&v^— ^ffitcft^n, R*Kffi»a*5SB£H 

[0 15 6] 4*:, HI 1 0 (a) n tc, *fflJt 

^ f 6 : ifrh. *mm0L7j^&&£ V* yikmr-MSLL 2 
2 (T*ffi]) tffl^L24 (±*r6j) t3&*JS-^<«fpI* f 

5Si&o 4^:, U 1 0 (c) i^*JJfc*« 1 

9 : 1 ffljRL 2 2 (T#ffi)) 3&*ffl«L 2 1 (zN 

Lfcri*oT-E-ora[ai;j&«5a 4^>o :at:J;^ T^r&3 (IE 

[0 15 7] ±ffiOJt* f 7 : 3^c>9 : 1 <7>$E 

H^l^^^ttTw^^^Uii, ±K<7) 1 7 : 3<Oj#£*co 

[0 15 8] ^ffi B B B ^/^^SU^^TIi, ?Eb b b S 

SKT-l^TO«U2tJtO**ffi«a«2 • 3*«tt«t?>fL 



[0 15 9] JtK<o/^a^u, m 1 *#J§B8 a : 

«2fl*SJffi8b**i : ncK^$^L^ifcK-»f>-/;u# l 
OS^MLT, |Bj«UBI7U^i-iIiJS^icKBL, t& 

«D^? 7 Sri 1 1 Utf-To 

[0 16 o] z<n7?y\z&^x, *i&ffl«i 

L 3 1 (± ztt^ffi]. HSa-CS^n&ffiaL 3 2 !iT;£ 

r*h **t*T?K$*L*ffi«L 3 3 (ifi^ffij, -«§i»-eic 

[0161] ^Og^J: 19 , tfiJfS]Uo^t(t 
ttffil + 5M£ ^ mm 3£7&*f# <b * l . t& ft 1*14 U H 3 1± 4 <^ 

[0162] 

aSe^Si^fciSefB*?-*: rate 4^5: < <h 4 1 #^£2 
*f*n a , n b , n c 3&* n a = n c > n b t ^^n KU£ £ 

SBU*J^t\ ±IBEffi]R^. &®fl£KJ3tt&JLKi£a 
« i) * It 4 & it * T- * f!l $ it tz » ffl i£ a Jf 4- ft -E* ft H 4 

S L ?K B B Q B ffi O # fe *3fe £ L 4 1 * ia H t z K ^ $ ft X v > 

[0 16 3] lg*S2 0%^iZ^^ffi B 3 B ^^^aii, if 
*3I l tcio^T. iKaJiiziitt^iKSttfl-o, r& 
14 5 0 nm<036iC*4-rS®«f*H*ttA n (4 5 0) 
fcjftfi6 5 0 nmOjtUW"t*Jffi»rsp**14A n (65 
0 ) A n (450) -An (650) 0 BL± 

o. o i o*a<ottH(cR!E$*LTw**««:r-*4o 

[0 16 4] K*«3^«WlC«-6iK*«**«<± % M 



1 4 5 0 nm^)*lZ*-t"*-&fflW***tt^ n (4 5 0) 
iifiS 6 5 0 nm^jfci:»t4iffi$SJttAn (6 5 
0 ) 60^ An (450) - An (650) tf* 0 VX± 

0. 0 0 5 5iaT<0Kii:ElE$iLrv^«ffiTft-5o 
[0 16 5] »*Jl4^5BWU«4i8[ B B B «^S6«ii % W 

*Jl 1 C0«J£UJ3V»T. i&*%m IZ & If Z>\(£&tfn<D^ 
14 5 0 nm<7>jfeH«-r&JBW**^ttA n ( 4 5 0 ) 
fcSfcftS 5 0 nm<iO*UW-*-&aW^*^ttA n (5 5 

0 ) O Jt An (450) /An (550) 1 £JL_t 

1. 0 7*«oiEHlzK^$*i-cv^«SET-A4 0 

[0166] n*a5o&w::{iR*»ai^»Bi±* » 

*j14 offt/Sti^T, ilfca«izi3tt£iliu H B m4o, jft 

14 5 0 nm^>j6tCWi"SJBi/T**^1±A n ( 4 5 0 ) 
iffifi 5 5 0 nm<0jfeicWi-SJSW^**tt A n (5 5 
0) <D\t A n (450) /An (550) 1 &± 

1. 0 5Jy.T<0§EHUK^$*LTW^»flt-e*-&o 
[0 16 7] W*«6<a«9HZ«£«a**»Bli. IS 

1 6 5 0 nmC0*(ZWi--5,JSJ/T**^ttA n (6 5 0) 
tffiSS 5 0 nmW*i:Wt&H«f$SJttA n (55 

0 ) to it An ( 6 5 0) /An ( 5 5 0 ) ^ 0. 96 
J: < 1 WTOlEllUK5E$ifCv^«dt-C*-&o 

[0 16 8] M*J17 ^ffe^UiSSiSBiS^SBii, M 

1 6 5 0 nmO*i:*tt4Iiff$SSttA n (6 5 0) 
i:M5 5 0 nm^tCWt^lWISfiA n (5 5 
0) <7)J£A n ( 6 5 0) /An ( 5 5 0 ) ^ 0. 97 

[0 16 9] znci lfi*ill *W»LM*J17 0§S 

^u«*isa*^aB-c(±, jRax^sR^etassefb 

[0 17 0] #tc. IS^Ji2, 4X«i6^»WH«-6?B[ 
B B B ^^^-^TMi:, a#OiSa*^SBU-C5*$a*W 
ft50° 'e*t>i9»4*rpl^^a^:»#tCiJV»T6, K» 
Uffiffl izmk n Z> fiStz 4 TffiaiJffiO^fe A ^ - 

[0 17 1] ^(bUDSDO BIJxDP N=0001xRTI ID=000 

^{Ka*^*au*jv*T, tr^*ini^c>ATt>^<isa 
[0172] *ni«>x., ±E»fl£i±, an«^ui5it& 



[0173] *tz % as** 8 (nftwiz&zm&mTr^SL 

(i, 2, 4 Xii 6 w«flt(iiJv^T, S B B B Bi: 

IMAn (550) 0. 060J:f)*:&<0. 1 
2 0 J: y) /h£v*ISBUK££;fiT^£tB!£t?*£o 

[0174] »k i^ 0 H BS7n%T-u^i:^taftic 

lows] ttz % m*m9 (DftBMiz&hm&mTFgtWi 

<n, 5 0 nm^#K*t1-£B»r^#l;£14A n (5 

5 0) 0. 0 7 0JajtO. 0 9 5JUTtc|£HUKS 

[0176] cntcj;^ m*m8<v%wiz%z>mM s n 

[0 17 7] W*JB 1 0C9§§lWlZ«&ii£ B ^^SSBli* 
»*J11, 2,4, 6Z(i8 0«tiEUJ3V^r, ^TCOTt 
*ffi«S«Ufev^T. /EW*«R#Ofi[»ft**l 5° ^ 

[0178] ^coi^U, t£ B B B fl^^U^ffi£n££: 

5° ^e>7 5° ^izi^-r^^-c, flfraiLfe^aw 

[0 17 9] 81**1 l^^t^^MS^ili, 
2,4, 6 Xli 8 0*f|$;U&^T, £:X(Ojt 

d t<nm (n,-n h ) Xd 
^\ 80nmri»<b2 50 n mO^UI^ £ *LT^£ 

[0 180] ^<£>i: ^ rE B a a ^7F^fiti^ffi^^^^r 

n b ) Xdh 8 0 n mfrb 2 5 0 n m^F^ tClz^l - >2> 
Hit Lfc*»flo«i/:*?fi«2«i: i: 4tt 

[0 18 1] R$£l 2^5&9!K«£ifcS*^««li* 
W#«l ^*StKi3v*-c, ±E**ttfiS«* f , ±EH 

[0182] ctuu *k Efi^gjststtrrajEBiflo 



tgftS:iEfflft*IfiIU«tt^t i tests 

u o ^ -c r(e a % £ ten mu -r £ c t & ^rt& i ^ 4* * = 

[0 18 3] L*:^oT, 1 2 KEK^ifcS^ 

[0184] aB?RJl 1 3 <n%W! l z&Zi1i£km?F%tM:l±. 
MsRE 1 2 coffij&ti&^T, _hffi»fiJfS B B B^<h Ltg 1 

^oJt^ f 6 : 4 frb 1 9 : 1 <z>iSBi::KS$*i"Cv*£» 
fi-C*io rtiU«fci9, .BS5RJS1 2 lcEJR£>fiKJI^^SS 

[0 18 5] IS*JS1 40^i:6^| B B a ^lli, 
^2^fiJi£ B B B /Ii:<o*;£ $«oJfcj&*7 : 3frh9 : l <om. 

[mi] *5&w^iiia<o-Bffitc^^iij B B^gaco« 

[19 3] ±E«a**KKO*^fi«S«ui5tt*±ffl 
[114] ±E«ft**SSBUfcMt^«*«i3J:0 f **fl[ 

[ m 5 ] ± E fit B B B * ^ 56 S o iK b b p « t e ffl v ^ H * - fBL B B B 

[[1 6 ] lEitaSSiHoisai teffl^ h HZ -« B H H 

W4<7)SSt:Wf^An (A) /An ( 5 5 0 ) £^1" 

[in 7] ±E?is B B B ^^^g^a^«c^ii^?ffl^-r^?i^ 

[19] ^*fe^lJ4 U^-r^Jtf^^J<7)fffi B B H S^^g^^i§ 

im i o] ^*se?U5 nM-r* i><ox, (a) liiisaao 

Elfi35J«lit^6 : 4t*S t SO±EjKa**8fi^iS 

i§^-fS B H B w»nm/E^t4^^'rr7-7r'*»}, (b) «± 
iKSa<^Erfi]»lRlifc^i 7 : 3 r-^^> t t<7)±EiSSS 



0, (c) iiiSJIJf <0&fr5}-§iJittf>* 1 9 : IT- 

<n ± i e »• k ji n 7p m b w a * - ft a en j nn a & a * m -r 
[mil] nife«aj5witt?CT(cPsii-rsto-c, as sew 

i iaas**^ 
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